Long-term lipid-based total parenteral nutrition activates mononuclear cells and modulates membrane lipid composition in pigs.
In previous studies we have found lung granulomas in pigs on long-term soybean-based total parenteral nutrition (TPN). In the present study we have investigated activities and membrane lipids of cells known to participate in a granulomatous process. Pigs were given TPN with soybean emulsion for 7 weeks, controls were given saline intravenously and consumed a similar caloric load in a standard oral diet. Spontaneous nitroblue tetrazolium (NBT) reduction increased 204% in peripheral blood mononuclear cells (MNC) from TPN animals compared to controls (p < 0.05), and 161% (p = 0.05) in alveolar macrophages. The spontaneous lymphocyte mitogen response (LMR) rate in MNC increased 299% (p < 0.05). Endotoxin-stimulated procoagulant activity in MNC tended to increase in TPN animals. Acid phosphatase and lysozyme production in alveolar macrophages were not significantly changed. The serum neopterin level at the end of the observation was 7.0 nmol l-1 in TPN animals compared to 3.9 nmol l-1 in controls (p < 0.01), while interleukin-1 and tumour necrosis factor were not detectable. These findings indicated in vivo activation of peripheral blood monocytes, lymphocytes and alveolar macrophages in pigs on TPN. The membrane lipid contents of linoleic acid (18:2, n-6) increased, while arachidonic acid (20:4, n-6) tended to decrease both in MNC and lung tissue. Thus, linoleic acid conversion did not lead to accumulation of arachidonate in the cell membranes. Direct effects on monocytes, lymphocytes and alveolar macrophages of TPN particles, and altered cell membrane function, due to linoleic acid enrichment, are tentative explanations for the raised cell responses. Such cell activation may have contributed to the formation of granulomas.